Falls are known to be one of the most common in patient adverse events. A high incidence of falls was reported on patients with cancer. The purpose of this study was to explore the effect of a participatory program on patient's knowledge and self-efficacy of fall prevention and fall incidence in an oncology ward. In this quasi-experimental study, 68 participants were recruited at a medical centre in Taiwan. A 20-min fall prevention program was given to patients. A questionnaire was used to evaluate the effectiveness of program after on day 3 of intervention. The data of fall incidence rates were collected from hospital record. Fall incidences with and without the program were used to compare the effectiveness of intervention. The patients' knowledge and self-efficacy of fall prevention are better than after intervention. A statistically significant difference in fall incidence rate was observed with (0.0%) and without (19.3%) the program. Our findings suggest that the fact of the bedside is that the most risk for falling in hospital must be communicated to the hospitalized patients. Educating patients about fall prevention and activities associated with falling increases their awareness of the potential of falling and promoting patient safety.
Introduction
Patient safety is an important issue in hospitals, and the incidence of patient falls is a distinct indicator of quality health care throughout Taiwan. The Taiwan Joint Commission on Hospital Accreditation (TJCHA) declared that risk factors for inpatient falls must be reduced [1] . According to the TJCHA records, 7805 falls occurred in hospitals in 2009, of which 52% resulted in injuries [1] . One study in the United States that included 315 718 falls between 2006 and 2008 reported that 26.1% of falls resulted in injuries [2] . Falls during hospitalization have resulted in fracture, head trauma and other serious injury [3] . Falls and their sequelae increase medical costs, adding to the financial burden already incurred by the patient's hospital stay [4, 5] . Falling can lead to increased medication, activity restriction, further decline in physical function, greater risk of future falls and lower quality of life [5] . This highlights the importance of teaching patients how to prevent falls during their hospitalization.
Falling is defined as an unexpected drop to the floor or other flat surface (Taiwan Quality Indicator, Taiwan). Falls must be recorded in medical charts and reported by all certified health institutions (Taiwan Quality Indicator, Taiwan). A high risk of falling is associated with gait instability, agitation or confusion, urinary incontinence/frequency, prior history of falls, administration of 'culprit' drugs (sedatives/hypnotics), sensory neurological deficits and impaired physical functions such as blurred vision, weak gait, poor cardiovascular function and low hemoglobin [6] [7] [8] [9] . In addition, environmental factors may also contribute to the risk of falling [7] . Studies have shown that diagnosis of advanced cancer confers a greater risk of falling than that with other illnesses [6, 8, 9] . Reports show that one in two patients with advanced cancer fall during a 6-month period, due to the nature of treatment and generally longer hospital stays than those in patients with other diseases [8] . Thus, effective intervention to reduce falls is particularly needed in oncological clinical practice.
Prevention of inpatient falls is a principal tenet of health policies in medical institutions. Effective fall prevention begins by assessing risk factors and screening high-risk patients [8, 10, 11] . Identifying potential risk factors is the first step in the primary and secondary preventions of injury [8] . Risk factor assessment may heighten the need for vigilance among medical staff, patients and caregivers. Various fall assessment tools, including the STRATIFY and Morse risk-rating scales, are commonly used for measurement and prediction of falls with high sensitivity and specificity [10] [11] [12] . Although several fall risk assessment tools are available, no single tool is completely appropriate for every cancer care setting [8] . Once risk factors have been assessed, caregivers and nurses should pay more attention to patients at high risk.
An alternative fall prevention strategy is to improve the patient's self-efficacy. Many patients lose their sense of control over the disease and their lives [13] . Thus, self-efficacy is an important component of success in self-care [13, 14] . Researchers have found that self-efficacy can predict the likelihood of a patient implementing health-related behaviors, when actual behaviors cannot be measured [13] [14] [15] . The concept of self-efficacy was developed by Bandura and is defined as an individuals' confidence in his or her own ability and competence to complete tasks in certain situations [16] . Task completion or abandonment depends on the degree of selfefficacy; people with high self-efficacy expend sufficient effort to achieve a certain performance level. Moreover, self-efficacy is an important variable that affects patients' self-care and satisfaction and is observable as a determinant of competence [15] [16] [17] . Fall self-efficacy scales were developed to measure confidence in performing activities of daily living without falling in community settings [17] [18] . However, no fall efficacy scale is available in the hospital setting.
Many fall prevention strategies are derived from the evidence obtained from clinically stable people living in their own homes [19] [20] [21] . Several studies have reported modest effects on fall prevention through structured, multifaceted interventions among hospital inpatients [22, 23] , geriatric patients [20, 21] and cancer patients [6, 8, 9] . These studies indicate that oncology patients are at a high risk of falling, and interventions must be provided to increase knowledge and prevent falls in this population. However, there is a lack of evidence showing how health education affects falls among cancer patients in oncology departments. An effective fall program is needed that not only provides accurate information but also enhances the patient's confidence in managing his or her own risk. Thus, we developed a Fall Prevention Participatory Program (FPPP) to address gaps in the knowledge and competency of oncology patients when managing their own fall risk in a hospital setting. This program was empirically evaluated for its effectiveness in changing the knowledge and self-efficacy and fall incidence rate.
Methods

Design
A quasi-experimental design was used to investigate the effectiveness of FPPP in oncology patients. The study was conducted in two parts. In part I, we implemented a single-group pretest and post-test design using a self-report questionnaire to evaluate the change of patients' knowledge and self-efficacy of fall prevention. Patients' knowledge and self-efficacy of fall prevention in hospital were tested on admission (pretest) and on day 3 (post-test); FPPP Falling prevention participatory program in oncology patient was delivered after the pretest. In part II, to evaluate the effectiveness of intervention, a two-independent group design was used. We analyzed the fall incidence rate of the sample during the FPPP intervention and a matched sample from the period prior to the intervention to compare the effectiveness of the intervention. Fall incidence data were collected from hospital records of observed falls. These data were collected in the same oncology unit from March to May 2010 (no intervention) and 2011 (intervention).
Participants
Subjects were recruited through convenience sampling of patients admitted to an oncology ward at a level three medical center in the central district of Taiwan. Patients aged !18 years who were admitted for cancer therapy were invited. Patients were excluded from this study if they were unconscious, had suicidal ideation or intent or had a psychiatric diagnosis. Optimal sample size was achieved using mathematical equations for comparing two density incidence rates in part II of the study [24] . The mean monthly fall incidence was 13% (per 100 patientdays) in the oncology ward in 2010. To detect a fall incidence of 4% (per 100 patient-days; hospitalwide average in 2010) with a difference of ¼ 0.05, 52 subjects were needed to achieve a power of 80% to detect statistically significant differences. The effect was selected when the smallest effect would be important to detect the difference in fall prevention knowledge and self-efficacy before and after the intervention with a difference of ¼ 0.05 (part I of the study). With a sample size of 60, the study had a power of 99% to yield a statistically significant result.
We first enrolled 79 hospitalized patients for part I of the study. After undergoing chemotherapy, 19 patients withdrew because of deteriorating medical conditions and an inability to complete the post-test questionnaire. In total, 60 participants completed the pretest and post-test questionnaires, providing a 76% completion rate in the intervention group.
In part II, to evaluate the effectiveness of intervention, data of intent-to-treat was included. Thus, a total of 68 participants were in the intervention group by including eight participants who were hospitalized <3 days. The no intervention group, fall incidence data from 2010 with no FPPP, was frequency matched by participants' age from 2011 with FPPP. The no intervention group consisted of 162 patients. A flow chart summarizes the process of enrollment and intervention allocation in the two groups ( Fig. 1) .
Intervention: FPPP
The development of FPPP for oncology patients was based on adult learning theory [25] , a synthesized literature review, and the experience of clinical experts. The program was conducted using instructions and discussion. FPPP intervention lasted 20 min and included (i) scenarios associated with fall risk in a question and answer format and (ii) a guideline booklet with content regarding fall prevention. First, the fall risk of each patient was assessed at admission to raise the awareness of the nursing staff. This information was integral in developing a fall prevention strategy. Besides the nurses' assessment, improved patients' knowledge and awareness of fall risk scenarios were key components of FPPP. Successful intervention required that patients actively participated in their own safety management. One researcher and one health educator were trained to implement the intervention and maintain consistency throughout the study.
Instrument
The instrument used to assess the fall prevention knowledge was developed from a synthesized literature review and a panel discussion. The instrument included 45 questions divided into three subscales. The first subscale was devised to accurately assess fall risk factor. Ten factors were included: age, gender, history of falls, state of consciousness, visual acuity, symptoms, motor capacity, excretion, sleep status and medicine usage. The total possible score was 10 points. Patients with total scores >3 points were considered at a high risk of falling [26] .
The second subscale consisted of 20 true/false items regarding the fall prevention knowledge, L.-C. Huang et al.
including hazardous situations (seven items), awareness of information (nine items) and environmental conditions (four items). The third subscale included 15 items concerning patients' self-efficacy of fall prevention. These questions were designed to assess the patient's confidence regarding fall prevention during hospitalization, personal activities of daily living (nine items), and instrumental activities of daily living (six items). Each subscale was developed to be suitable for the hospital environment. Items were scored on a four-point Likert scale from 'very concerned' (4) to 'not at all concerned' (1). Higher scores indicated better fall prevention knowledge and a higher level of selfefficacy of fall prevention.
The instrument's readability, accuracy and adaptability were adequate, as determined by an expert panel of reviewers and a pilot study among 15 patients. The panel consisted of experts in hospital management, health education, oncology care nursing, nursing administration supervision and statistics (one each). The face validity of the instrument was determined by an expert reviewer with a Core Values Index TM estimate of 0.9 [27] . The reliability of the instrument was determined in the pilot study. The internal consistency of the instrument was measured using the KuderRichardson Formula 20, resulting in a score of 0.66 in patients' knowledge of fall prevention. Cronbach's alpha was 0.95 for patients' self-efficacy of fall prevention.
Data collection and analysis
This study was approved by the Institutional Review Board of the university hospital (DMR-100-038). In part I, each patient was assessed for fall risk at initial encounter. Patients admitted to the oncology ward who met the inclusion criteria were invited to participate in the study and informed consent was obtained. The FPPP intervention was implemented after completing the pretest questionnaire. The post-test questionnaire was conducted on day 3 of hospitalization.
In part II, the fall incidence was defined by the incidence density, which was defined as the number of falls divided by the total number of inpatient days Falling prevention participatory program in oncology patient in 1 month (per 100 patient-days). Data for fall incidence involving the patients enrolled in the intervention were collected from hospital records. The intervention and data collection were carried out from March to May 2011. The fall incidence data from March to May 2010, during which there was no FPPP, were frequency matched by participants' age to determine the effectiveness of the intervention.
The data were analyzed using descriptive and inferential statistics. To evaluate FPPP, we used the McNemar and paired t tests to calculate the means of knowledge and self-efficacy between pretest and post-test responses. Next, a Z test was conducted to compare the two incidence density rates [24] . An alpha level of 0.05 was designated as statistically significant.
Results
Descriptive data
In total, 68 participants aged 19-77 years (average age: 47.8) enrolled the intervention. Of these, 58.8% (n ¼ 40) were males, most were married (60.3%, n ¼ 41) and most held high school diplomas (36.8%, n ¼ 25). A median of 7.9 (range: 3-63) days was spent in hospital by the cancer patients in this study. We included 162 patients in the no intervention group that were frequency matched by interventional participants' age (Table I ). In no intervention group, they were aged 21-78 years (average age: 49.31), 61% (n ¼ 101) were males, and they spent a median 9.61 (range: 1-69) days in hospital.
A number of 60 participants completed the FPPP. The average score on the fall risk factor assessment was 3.82 (SD ¼ 1.67; range: 0-7) for participants in FPPP. Most participants were diagnosed with malignant neoplasms or leukemia. Fall risk scores exceeded three points in 75% (n ¼ 45) of participants who were categorized into the high-risk group. For the hospitalized cancer patients in this study, the main risk factors were related to medication (91%, n ¼ 55) and disturbed sleep (83.3%, n ¼ 50, Table II ).
Effects of the intervention on patients' knowledge and self-efficacy of fall prevention
Scores for the fall prevention knowledge ranged from 10 to 19 (mean score: 14.12 ± 2.16; total score: 20). Participants scored an average of 70.7%, which represented a moderate level of the fall prevention knowledge in the pretest (Table III) . The FPPP intervention increased the fall prevention knowledge to 88.8% (corrected percentage), as indicated by the average score of 17.77 ± 1.85 in the post-test. The difference in the fall prevention knowledge between pretest and post-test was statistically significant (P < 0.001). The lowest scores, in which only 8.3% of participants answered correctly, were seen in question #10 on the pretest: 'The location (at which a patient is) most prone to falls in the hospital is the bathroom.' However, this question was answered correctly by 73% of participants in the post-test. Questions originally answered incorrectly on the fall prevention knowledge dramatically changed after the intervention. Statistically significant differences were evident for all items before and after the intervention (P < 0.001).
Participants were asked about their concerns related to fall prevention during hospitalization. L.-C. Huang et al.
The mean score for self-efficacy of fall prevention was 46.05 ± 11.58 (range: 21-60; total: 60, Table IV ). After the intervention, the mean score for self-efficacy improved to 48.27 ± 10.72. The difference in self-efficacy before and after the intervention was statistically significant (P < 0.05). Three fall prevention issues for which statistically significant changes were seen were 'getting in/out of bed,' 'getting up to sit on the bed' and 'standing up/sitting on a chair' (p < 0.01).
Effects of the intervention on fall incidence
A difference in fall incidence was found between patients who participated in the intervention and those who did not participate in the intervention (Table V) . The fall incidence was 0% (per 100 patient-days) for patients involved in the program in 2011. With frequency matched, the fall incidence among the no intervention group from 2010 was 19.3% (per 100 patient-days). This difference was statistically significant (P < 0.05).
Discussion
Patients with cancer are prone to falls. Although it was conducted in a small sample, our study validates this claim, with more than 75% of participants at a high risk of falling (risk factor >3). Cancer patients were aged 47.8 years on average, which was much younger than the average of hospitalized cancer patients in other studies [6] [7] [8] and is consistent with the notion that aging may not be a risk factor for falling in patients with cancer. It appears that the prevalence of falls is related to factors other than demographics [8] . In this study, a high proportion of medication usage (91.7%) and poor sleep status (83.3%) were revealed as risk factors for falling. However, these results may be subject to selection bias because patients hospitalized for cancer treatment may be more likely to use medication and have disturbed sleep patterns compared with those in patients with other diseases.
Patients' knowledge of fall prevention
In this study, the impact of FPPP was evaluated among hospitalized cancer patients and participation increased the fall prevention knowledge in the cohort of patients. Our results are consistent with those of other studies of fall prevention, in which knowledge was increased through a health program for the elderly [22, 23] . Falling prevention participatory program in oncology patient L.-C. Huang et al.
The pretest answers were most frequently incorrect for question #10, 'The location (at which a patient is) most prone to falls in the hospital is the bathroom' (8.3%). However, scores for this question noticeably increased after the intervention (73%). According to the TJCHA's patient safety report [1] , most fall events during hospitalization occur at the bedside (27.6%), whereas with the second most common location being the bathroom (19.5%). After hospital admission, changes in body function and effects of medical treatment may affect body balance while getting up from a bed or chair [28] . Thus, the fact that most falls occur at the bedside, rather than in the bathroom, should be considered for hospitalized patients, particularly those with cancer.
Differences between home and hospital environments as well as in the patient's physical condition may increase the fall risk among hospitalized patients. Research has shown that this can be reduced by implementing multifactorial fall prevention strategies that include fall risk assessments, door/bed fall risk alerts, environmental modifications and additional assistance with toileting [23, [29] [30] [31] [32] . Through education, risk factor assessment, discussion and implementation of FPPP, patients were able to strengthen their knowledge of fall risk and participate in their own risk management. Patients being more Falling prevention participatory program in oncology patient careful are reportedly the most common risk-management strategy employed by individuals [30, 33] . Thus, providing information and helping patients to recognize the main risks factors brought about a change in thinking: they became aware of the differences between the hospital and home environment and were more vigilant in preventing falls.
Patients' self-efficacy of fall prevention
Self-efficacy indicates a patient's belief in their ability to perform and manage specific behaviors, and thus, minimize their risk to improve quality of life. The average patients' self-efficacy score for fall prevention was 46.05, indicating a moderate level of concern about falling for participants in this study.
To the best of our knowledge, this is the first measurement of fall prevention self-efficacy based on responses from hospitalized cancer patients. A similar assessment of self-efficacy of fall prevention was used to evaluate fall risk among the elderly in their home environments. Fall risk scores using this instrument were 33.8 in Taiwan [34] , 23.8 in Britain [35] and 22.06 in Australia [36] . Self-efficacy scores in this study were higher, which probably reflects the findings by Yardley et al. [17] , who described that the self-efficacy of fall prevention increased in patients with chronic diseases. The FPPP intervention had an impact on cognition, which in turn increased the concerns about fall prevention. Scores for the items 'getting in/out of bed' and 'standing up/sitting on a chair' increased in the participants who took part in the intervention, representing new knowledge about fall prevention. The bedside is the most common area where falls occur in hospital. Awareness of this fact significantly increased after the intervention. Using scenarios in a question and answer format, instruction was readily assimilated, and patients were eager to participate in the program. Conducting subjective interviews to assess individual fall risk is vital to care planning [33] . Patient-centered instruction based on learning and experience can enhance both autonomy and the sense of responsibility for personal health [29, 37] . This study confirmed that appropriate health education is a useful strategy for fall prevention.
Fall incidence in cancer patients
The incidence of falls among a matched sample of oncology patients was 19.3% in this study. This finding is higher than the range of 6.8-14.4% reported in an acute care setting [38] and is also higher than the incidence of 6.9% previously reported among advanced cancer patients [12] . Our frequency matched group, with an average age of 49.31 years and consisting of 62.3% men in the oncology unit, had a much higher fall incidence. However, the fall incidence after FPPP was 0 and was statistically significant (P < 0.05). This finding supports the assertion that proper education regarding fall prevention and subsequent application of this knowledge can decrease the incidence of falling [19] . For those inpatients (n ¼ 68) who participated in the study, fall incidence decreased after the intervention. However, the data amassed for the two groups at the two different periods were not subjected to a homogeneity test, which would have reduced the validity of the results.
A patient-centered approach, including an evaluation of outcomes that are relevant to patients, would increase the fall prevention knowledge and reduce the incidence of falls in hospital [29, 30, 38] . Linking the elements of fall risk assessments to care planning will ultimately improve patient outcomes. In this study, a simple 20-min intervention significantly improved outcomes in a group at high risk of falls [38] . Although the factors that lead to falls are varied and hard to control [19] , this study demonstrate that an intervention such as FPPP could improve fall awareness among patients and reduce the incidence of in-hospital falls.
Limitations
There are some limitations in this study. First, the use of self-reported data may have resulted in reporting bias. Second, the intervention was conducted in one hospital, and only 68 patients were involved; therefore, the results cannot be generalized to the broader population. Third, this study was designed to compare differences between two groups at two different periods, and without a homogeneity test, potential mediator or moderator variables cannot be L.-C. Huang et al.
controlled. In addition, convenience sampling would reduce the study's external validity. Thus, future studies are needed with a more rigorous design to confirm the effects of FPPP. A regional study with a larger sample size would allow further assessment of patient self-efficacy in fall prevention and related factors.
Implications for practice
Our results show that patients with advanced cancer admitted to hospital had greater knowledge and self-efficacy of fall prevention after the FPPP intervention. Patients displayed better knowledge and concern about falls, and the incidence of falling decreased after the intervention. These findings can be used as an empirical evidence to support the provision of health education to improve care by preventing avoidable falls.
Appropriate knowledge about fall prevention in hospital settings must be communicated to the general population. Upon admission, oncology patients should be fully apprised of their fall risk, including the fact that the bedside is the most frequent location for falling in hospital. In addition, the proper use of hospital equipment that can prevent falls needs to be clarified for hospitalized patients. A well-designed health care education intervention can improve the patients' knowledge and quality of care.
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